Abstract: This paper examines the predictability of a range of international stock markets where we allow the presence of both local and global predictive factors. Recent research has argued that US returns have predictive power for international stock returns. We expand this line of research, following work on market integration, to include a more general definition of the global factor, based on principal components analysis. Results identify three global expected returns factors, one related to the major stock markets of the US, UK and Asia and one related to the other markets analysed. The third component is related to dividend growth. A single dominant realised returns factor is also noted. A forecasting exercise comparing the principal components based factors to a US return factor and local market only factors, as well as the historical mean benchmark finds supportive evidence for the former approach. It is hoped that the results from this paper will be informative on three counts. First, to academics interested in understanding the dynamics asset price movement. Second, to market participants who aim to time the market and engage in portfolio and risk management. Third, to those (policy makers and others) who are interested in linkages across international markets and the nature and degree of integration. 
PUBLIC INTEREST STATEMENT
This work reveals that information flows that affect stock market behaviour arise from both global and local sources. In contrast to much of the previous work, what defines global information is allowed to expand beyond just information from the USA. Indeed, using US-based global information misses several of the more interesting dynamics. The results reveal the importance of accounting for, and separating, both global and local information. In particular, they reveal how individual stock returns respond to changes in global risk premium (expected returns) as well as how movements in actual returns are transmitted across markets. The robustness of the results is supported by an out-of-sample forecast exercise. The results have implications for market participants in terms of portfolio and risk management, policy-makers and regulators in understanding how shocks can be transmitted and academics involved in modelling market behaviour.
Introduction
This paper examines stock market predictability across a range of international markets and seeks to consider the role of global and local information in terms of any predictive power. Notably, we are interested in whether global information affects local markets to a greater extent than local information. There now exists a body of empirical evidence that supports the presence of stock return predictability arising from movements in financial ratios (particularly the dividend-price ratio) across a range of markets (e.g. Cochrane, 2008 Cochrane, , 2011 Kellard, Nankervis, & Papadimitriou, 2010; McMillan & Wohar, 2010; . The central argument behind this predictability is that movements in financial ratios proxy for movements in expected returns (risk premium). Most recently, that literature has been extended to consider to what extent movements in US stock returns contains predictive power for international stock returns. Rapach, Strauss, and Zhou (2013) demonstrate that lagged US stock returns have significant predictive power for non-US stock returns. However, non-US markets have limited predictive power for other markets (including the US). Therefore, the US stock market acts in a leading role, which may arise from the diffusion of news from the US. In a slightly different context, Goh, Jiang, and Tu (2013) considered the role of US economic variables in the predictability of the Chinese stock market. Again pointing to the view that the US acts as a leader and that such global information dominates over local market information.
Within the international finance literature, and related to the above work that seeks to link stock market behaviour, empirical evidence regarding the nature of integration has examined the extent to which movements in asset prices and valuations in one market (typically the US) are related to movements in asset prices and valuations in another market. Early research along this line goes back to, e.g. Bekaert and Hodrick (1992) and Bekaert (1995) who include US returns, dividend yield and interest rates in predictive regressions for a range of developed and emerging markets. Evidence of significant US-based variables in non-US markets would indicate the presence of global information. More recently, Cooper and Priestley (2013) argue that a measure of the world business cycle captures stock return predictability in seven developed markets. This, they argue, highlights two important findings. First, the business cycles of the markets considered in their research are integrated and second, that stock returns respond to global factors more than local factors.
The aim of this paper is to build upon these related lines of research and consider whether a predictability model that incorporates both global and local information on expected returns can provide additional information over a standard individual country predictability model. Thus, we reconsider the nature of stock market predictability for a range of international markets. We begin with regressions that contain single country information only in order to provide a baseline model. We then extend this following Bekaert (1995) and Rapach et al. (2013) through the inclusion of US variables which represent global information. However, as local market variables are likely to incorporate both local and global information we seek to orthogonalise local returns and dividend-price ratios. By doing so, we separate global information from local market information (i.e. local information about local market conditions).
Extending this further, it is our view that the nature of global information is greater than that captured only through US variables (a point equally made in Cooper & Priestley, 2013) . Therefore, using principal components analysis, we identify those factors that account for the majority of the variations across international returns and dividend-price ratios. We then examine whether these global factors have predictive power for stock returns, while also incorporating local factors in the predictability model. An out-of-sample forecasting exercise aims to provide evidence regarding the ability of the separate global and local factors to predict stock returns in comparison to alternative models including the historical mean.
It is hoped the results in this paper would be of interest to those engaged in asset price modelling and international integration. In particular, for academics through understanding the role of global information and the need to adopt international-based asset pricing models. Furthermore, the results should be of interest to portfolio and risk managers in demonstrating the need to incorporate international information as inputs into their model building process, as well as in market-timing strategies. Finally, for policy makers and regulators who are interested in linkages across international markets and the nature and degree of integration.
Standard country predictability regressions
We begin the examination of predictability with the standard baseline model where individual country returns, r t , are regressed on a lag of the individual country (log) dividend-price ratio, d t − p t , and a lag of the return. 1 We consider results for sixteen markets over the time period 1973 month 1 to 2012 month 12. The data on stock returns and dividend-price ratios are obtained from Datastream and the results from the following predictability regression are reported in Table 1 Following, for example, Cochrane (2011) we would expect the parameter β to be statistically significant and positive. This would indicate that a higher dividend-price ratio is associated with a higher expected return and arises due to an increase in risk, which lowers current prices and increases the required risk premium. However, the reported results, which are consistent with those widely reported in the literature, are not supportive of such a relationship. Specifically, there is relatively little evidence of dividend-price ratio predictability, with only four of the sixteen markets demonstrating a positive and statistically significant coefficient. With regard to the lagged returns, there is more evidence of a statistical relationship, with lagged values significant across fifteen of the markets (albeit, at the marginal 10% significance level for two markets).
One explanation for the relative lack of significant results is the potential for confounding effects within the dividend-price ratio series, particularly as this ratio relates to both stock return and dividend growth predictability. For example, Menzly, Santos, and Veronesi (2004) demonstrate that the presence of dividend growth predictability can cause a negative relationship within the returns predictability equation. We consider the issue of confounding effects within the dividend-price ratio particularly as it relates to the presence of global and local information. In examining the effects of a global factor in predictability, we first consider the role of the US market as a lead market in terms of both stock returns and the dividend-price ratio (expected returns). Significant US effects would indicate a degree of international integration as noted by Bekaert and Hodrick (1992) and Bekaert (1995) .
The role of US information in predictability
Following Rapach et al. (2013) , it is argued that incorporating lagged US stock returns can improve predictive power for other market stock returns. Therefore, Table 2 reports the results of Equation (2) for each market where we now include lagged US returns, as such:
where r usa,t refers to the stock return of the USA and the subscript i references the other markets. In examining these results we can see that, amongst the predictor variables, the greatest amount of statistical significance occurs for the lagged US stock return. More specifically, the lagged dividendprice ratio is positive and significant for only five of the sixteen markets (albeit, one more than previously reported), own country lagged returns are significant for four markets, with a further two significant at the weaker 10% level, while all coefficients are positive. For the lagged US stock returns, there are eight markets that report a statistically significant effect, with a further one significant at the 10% level. Of interest, all the coefficients are positive, indicating that an increase in US stock returns last month leads to an increase in other market stock returns this month. This supports the information diffusion argument of Rapach et al. (2013) and that US stock returns act as a leader. Furthermore, for the vast majority of the markets the explanatory power (adjusted R 2 ) has increased, more than doubling in several cases (e.g. Germany, Italy and Japan amongst others). That said, for Singapore the adjusted R 2 value has remained constant, while for the UK it has decreased.
However, information regarding the movement of stock returns around the world may not only emanate from lagged US realised returns, but also from expected returns, as proxied by the dividendprice ratio. Indeed, as noted above, this was considered by Bekaert and Hodrick (1992) . In particular, our belief is that the US dividend-price ratio may carry information about global (expected) returns and thus provide a predictive effect on global stock returns. We also contend that local market dividend-price ratios will in part reflect this global information as well as local, market-specific, information. Thus, the local dividend-price ratios may contain confounding effects from the behaviour of global and local expected returns, as well as any local dividend growth predictability, which appears more prevalent in non-US markets (Ang, 2012; Rangvid, Schmeling, & Schrimpf, 2013) .
(1)
Therefore, in order to separate the local and global expected return information (we return to the issue of dividend growth predictability below), we regress the local dividend-price ratio on the US dividend-price ratio. In addition, we also undertake the same procedure for stock returns, regressing local returns on the US stock return. From both sets of regressions we extract the residual term, which will represent the local dividend-price ratio and returns, respectively, which will now also be orthogonal to the equivalent US variables. Thus, our explanatory variables for local stock return predictability are given as the lagged US dividend-price ratio and the lagged US stock return, together with the residual from the local dividend-price ratio on the US dividend-price ratio and the residual from the local stock returns on the US stock returns. This allows us to separate global (US) information and local market information and prevents the likelihood of multicollinearity in the predictive regressions. For the sake of precision, first, we estimate the following regression:
where x refers in turn to the stock return and dividend-price ratio series and the ε xi,t can be regarded as the orthogonalised local market return or dividend-price ratio. Using this separated local and global information our predictability regression now becomes: Table 3 presents the two separate regressions of the local dividend-price ratio on the US dividendprice ratio and the local stock return on the US stock return for our fifteen non-US markets based on Equation (3). Considering these results, two broad conclusions can be drawn. First, across the 15 markets there is a high degree of statistical significance within these regressions. For the local dividend-price ratio regressions, the US dividend-price ratio is significant for 13 markets, while for the local stock returns regressions, the US stock return is significant for all 15 markets. Furthermore, for both sets of regressions the coefficients are positive (except the insignificant Italy dividend-price ratio regression), hence the movement of the markets is in the same direction, indicting the presence of common information. Second, in terms of explanatory power, the US dividend-price ratio has greater power for local dividend-price ratios than in the corresponding returns regressions for ten of the markets, with the opposite therefore found for five markets. Overall, therefore, both sets of results support the idea of the presence of global information within returns and expected returns, which may aid in the predictive regressions. Table 4 now presents the predictive regressions from Equation (4) where the explanatory variables are the US dividend-price ratio and stock returns and the local dividend-price ratio and stock returns given by the residuals from the respective market regressions in Equation (3). These results show that the dominant factor in determining local market stock returns is the US stock return (consistent with Rapach et al., 2013) . Looking across the four explanatory variables, US stock returns have the greatest degree of statistical significance, including now being significant for markets that previously reported insignificance lagged US returns. This latter point suggests that the previous insignificance may have been due to collinearity between the two lagged returns series and hence, supportive of the orthogonalising procedure. More specifically, for the local market dividend-price ratio this is only significant for two markets (with a further one significant at the 10% level). Equally, the US dividend-price ratio is only significant for two markets (with a further one significant at the 10% level), while only three markets report a significant home market lagged returns (again, with a further market significant at the 10% level). However, for 14 of the 15 markets the lagged US return is significant and positive (while it is 10% significant for the remaining market). This result emphasises the view that US returns have predictive effect on returns around the rest of the world. In terms of the model fit, the adjusted R 2 is marginally lower for ten markets and marginally higher for five markets. This reflects the fact that adding the US dividend-price ratio does not improve the explanatory power and is largely insignificant.
Global information and principal components
The above results suggest that US stock returns have predictive power for stock returns in a range of international markets, although the US dividend-price ratio does not have similar global predictive power. However, this approach assumes that US returns and dividend-price ratio proxy fully for global information and ignores any global information content that may also exist in other markets. Moreover, we argue above that local market dividend-price ratios contain both global and local information, so the same should be true with the US variables. Thus, the above results really only inform us of predictive ability of US variables, with the belief that as the largest market it acts as a (3)
leader with information emanating from the US and diffusing towards other markets. However, global information will be present across all markets as it represents common information.
Therefore, in order to separate global and local information from market returns and the dividendprice ratio, we undertake principal components analysis. Principal component analysis allows us to extract common factors (components) from a group of data series. The components are ordered according to how much of the variation across the series they can account for and are orthogonal to each other, thus representing independent information. In order to report the output of the principal components analysis, we present in Figure 1 for the dividend-price ratio and Figure 2 for returns, the scree plot. This plot represents the ordered components from the highest to the lowest eigenvalue against the maximum number of components (equal to the number of series). A rule of thumb in choosing the number of principal components is to choose those whose eigenvalue is greater one.
Table 3. Regression of local market on the US market
Note: Entries are the coefficient values with Newey-West t-statistics from the regression on the country dividendprice ratio and stock return on the US dividend-price ratio and stock return, respectively, Equation (3), given by Alternatively, this is seen in the eigenvalue cumulative plot whose slope is steeper than the 45 o line. Equally, the cut-off number of components is often regarded as the point where the plot hinges. For the dividend-price ratio it can be seen that the first three principal components account for over 80% of the variability in the sixteen series and is chosen as the preferred number of components. For stock returns we also chose three components for consistency with dividend-price ratio, however arguably we could chose only two or even one component.
To further examine the nature of the principal components analysis, Table 5 presents the factor loading for the first three factors for both the dividend-price ratio and stock returns. These loadings
Table 4. Predictive regression with local and global (US) information
Note: Entries are coefficient values with Newey-West t-statistics for the predictive regression, Equation (4), given by: r i,t = i + usa d usa,t−1 − p usa,t−1 + i dp,i,t−1 + usa r usa,t−1 + i r,i,t−1 + i,t , where home stock returns are regressed on lagged US stock returns and log dividend yield and the lagged home stock returns and dividend yield, with the latter defined as the residuals from the equations reported in will reveal if any particular component is dominated by one series, for example, following the general belief that the US market can proxy for the world then we would expect to see the first principal component loading heavily on the US market with little elsewhere. Given this therefore, these results present a contrasting view to this perception; for both the dividend-price ratio and stock returns the first principal component loads consistently across all markets (with perhaps the exception of Italy for the dividend-price ratio) supporting the view that the global factor emanates across all markets. With regard to the other principal components, it is noteworthy that the second component for stock return is negative for all European markets (except the UK) and positive elsewhere, while the second component for the dividend-price ratio is negative and of similar value for the UK and US. This indicates country differences, perhaps around Anglo-Saxon markets. Table 6 presents the predictive regressions for our sixteen markets that include the three principal components identified as representing global information from the dividend-price ratio and stock return series. As with the previous analysis, in order to obtain local market information we again regress the home markets dividend-price ratio (return) on the three identified principal components for the dividend-price ratio (returns) series and use the resulting residual, which will be orthogonal to the principal component series. Again, for clarity, first we estimate:
where x again refers to the dividend-price ratio and stock return series, respectively, pc refers to the principal component of which we include the first three (j = 1, …, 3) and η xi,t is the orthogonalised local The results in Table 6 present an interesting pattern for both the dividend-price ratio and returns. Focusing on the dividend-price ratio, for the first principal component we can see that this is significant only in the regressions for the UK and US (and marginally for Hong Kong, Japan and Singapore). This accords with the view that a large part of the global information regarding expected returns emanates from the UK (as the dominant European market) and the US, while information from Asia appears dispersed across the three noted major markets. With regard to the second principal component, there are no significant markets for which this series has predictive power (discussed further below), while the third principal component is significant for thirteen markets and indicates it acts as a global factor. Turning to the principal components for returns, as perhaps expected from the plots in Figure 2 , the first principal component is significant for all markets, with limited evidence of significance elsewhere. This indicates that a choice of one principal component would indeed be acceptable.
Regarding local dividend-price ratio and returns information there is limited evidence of significance across our markets, suggesting the dominance of global information. For the local dividendprice ratio, although this is positive for all bar two markets (consistent with our beliefs regarding the role of the ratio as a proxy for expected returns) but is only significant for four markets (France, Hong Kong, Singapore and the UK). With respect to the local stock returns, the coefficient sign are split between positive (nine markets) and negative (seven markets) however significance only occurs for a selection of the North European markets, Austria, Belgium, Denmark, Germany and the Netherlands (and only at the 10% level for the latter four).
The use of principal components analysis is designed to consider evidence for global information regarding expected returns (dividend-price ratio) and returns in contrast to using a US only proxy. Factor loadings on the dominant component for both the dividend-price ratio and returns support the view that they represent global information. Arising from this we report evidence of predictability for the major financial centres from the first dividend-price ratio principal component and for all markets from the first stock return principal component. The third dividend-price ratio principal component has predictive power for the majority of the series and suggests a secondary global factor with information content that is common to the majority of markets. Equally, it is also of key interest to note that the first and significant third dividend-price ratio principal coefficients are all positive and this is consistent with the view that a higher dividend-price ratio predicts higher returns, i.e. that the ratio proxies for expected returns and an increase in risk leads to lower prices, a higher ratio and higher expected future returns. Overall, these results demonstrate the role of global (and to a lesser extent local) information within stock return predictability for sixteen markets.
Dividend growth predictability
The above analysis leaves open the issue of how the second principal component relates to the information content within the dividend-price ratio. The returns predictability relation is only one side of the dividend-price ratio. The other side is the dividend growth predictability relationship. Table 7 presents the dividend growth predictability regression for each market with the three identified principal components and the local dividend yield component derived as above. We also include a lag of the dividend growth in each regression, but do not report it. These results present two interesting conclusions. First, looking at the local market dividend-price ratio parameter, we can see that this is statistically significant (and correctly, negatively, signed) for 13 markets (with a further market significant at the 10% level). Only for one market (the US) is the parameter significant and incorrectly signed. This significance can be contrasted with the returns equation, where the local market dividend-price ratio was only significant for four markets (France, Hong Kong, Singapore and the UK). This result suggests that while movement in returns is dominated by global information, movement in dividend growth rates is related to local information. Second, examining the second principal component, which was not significant in the returns regressions, we can see that it is significant and negative for 11 of the considered markets. Moreover, the negative reported relationship is consistent with the view that higher expected dividend growth is associated with a higher stock price and hence a lower ratio.
The results presented here suggest important conclusions with respect to both asset pricing and international finance. With regard to international market co-movement, the principal components results demonstrate the presence of a global component in international expected and actual returns, which in turn have a greater influence on local market returns than movements in local market expected and actual returns. Moreover, over 80% of the variation in expected returns Table 7 . Dividend growth predictive regression with local and global (principal components) information Notes: Entries are coefficient values with Newey-West t-statistics for the predictive regression, Equation (6) but with dividend growth replacing stock returns as the dependent variable, of home dividend growth on lagged log dividend yield principal components and the lagged home dividend yield, which is defined as the residuals from a regression of the log dividend yield on the principal components. Home lagged dividend growth is also included in the regression but not reported. (dividend-price ratio) can be accounted for by just three principal components, while just under 70% of the variation in stock returns themselves can be accounted for by three principal components. Thus, these results confirm the integrated nature of international stock markets. Furthermore, as movement in expected returns is driven by considerations of risk and the risk premium, these results suggest risk and hence, economic conditions are equally linked.
With regard to asset pricing, these results suggest that contained within the dividend-price ratio is information that is useful for both stock return and dividend growth predictability. A debate has grown up surrounding whether movements in asset prices arise from changes to expected dividend growth or expected risk premium (see, e.g. Ang, 2012; Cochrane, 2011) . This analysis, which considers the separate components within the dividend-price ratio, highlights the importance of both avenues. The results here demonstrate important differences between returns and dividend growth predictability and the potential confounding effects within the dividend-price ratio. By using the principal components analysis we are able to identify the separate global and local information that contain differing predictive power for stock returns and dividend growth. Noticeable in the results is that returns are driven almost solely by global information while dividend growth predictability arises from both global and local information. Furthermore, these results support the view of Menzly et al. (2004) that the analysis of the dividend-price ratio per se will include confounding effects which mask predictive power. Separating the components within the ratio is required to reveal that power.
Forecasting
Having established evidence above for the predictive power of global and local information components, this section proceeds to provide further evidence through out-of-sample forecasting. Following Rapach et al. (2013) as well as the earlier work of Campbell and Thompson (2008) and Welch and Goyal (2008) we utilise the out-of-sample R 2 approach as such:
where τ is the forecast sample size, r t is the actual return, r t,alt is the forecast value obtained from the alternate model of interest and r t,base is the baseline forecast. When the R 2 oos value is positive then the alternative predictive model has greater forecasting power than the baseline forecast model. The baseline model chosen is the historical means model, i.e. the stock return regressed upon only a constant. The alternative models are given by the dividend-price ratio as in Equation (1), this ratio augmented by the US return as in Equation (2), the global and local model information model based on the US dividend-price ratio and returns and the global and local information model based on the principal components analysis, Equations (4) and (6) respectively. For ease of interpretations, these are referred to as Models 1 through 4 respectively in Tables 8 and 9 . To supplement the out-ofsample R 2 analysis we also conduct the test of Clark and West (2007) which tests the null hypothesis of equal predictive accuracy between the baseline and alternative model against the alternative hypothesis that the competing model is preferred. We conduct the forecast exercise twice, first using a fixed rolling window of five years and second using an expanding recursive window that begins with the first five years. These two approaches allow us to mimic trader behaviour in real time. In conducting the forecasts we must be careful not to use any information that would not be available to a market participant. Thus, all estimations are conducted either in a rolling or recursive fashion, including the regressions of local information on global information and the principal components analysis. Although we maintain the number of principal components at three. Table 8 reports the results of the five-year rolling forecast exercise, while Table 9 reports the recursive forecast results. In each table the results are reported for each alternative forecast models against the benchmark historical mean, which is also estimated in either a rolling or recursive fashion, respectively. The entry is the out-of-sample R 2 value, R 2 oos , for which a positive value indicates preference for the alternative model, while the number in parentheses represents the p-value from the Clark and West test. 
values-rolling forecasts
Notes: Entries are the out-of-sample R 2 values from Equation (7) with the p-values in parentheses from the Clark and West (2007) test of equal predictive accuracy. The models are given by: Model 1-the dividend-price ratio as in Equation (1); Model 2-this ratio augmented by the US return as in Equation (2); Model 3-the global and local model information model based on the US dividend-price ratio and returns; Model 4-the global and local information model based on the principal components analysis, Equations (4) and (6), respectively. significantly for two (one) markets at the 5% (10%) level for model that includes US returns (Model 2) and for three (three) markets at the 5% (10%) level for the model that includes the US dividend-price ratio and returns (Model 3). In contrast, for the model that separates global and local information using the principal components analysis (Model 4), we see much greater evidence of superior forecast power. Again all the R 2 oos values are positive, supporting a lower forecast error over the historical mean. Moreover, for each market these values are at their highest level with this model in comparison (1); Model 2-this ratio augmented by the US return as in Equation (2); Model 3-the global and local model information model based on the US dividend-price ratio and returns; Model 4-the global and local information model based on the principal components analysis, Equations (4) and (6), respectively. to the previous three forecast models. For nine of the markets there is a statistically significant improvement at the 5% level, while the remaining seven markets are significant at the 10% level.
For the recursive forecasts the results are similar in nature, although there is, arguably, a lower degree of statistical significance overall. As with the rolling forecasts, all the R 2 oos values are positive, indicating that the competing forecast models provide a lower mean squared error than the historical mean approach. In terms of whether there is a statistical difference on the basis of the Clark and West (2007) test, for the dividend yield (Model 1) that occurs for three markets at the 5% level and a further market at the 1% level. For the two forecast models that incorporate US variables the number of markets with statistically significant forecast differences are five (three) and four (two) for the US returns (Model 2) and US dividend yield and returns (Model 3) respectively at the 5% level (additional markets at the 10% level). For the principal components based approach (Model 4), seven markets have a statistically lower forecast error at the 5% level (with a further five at the 10% level). Thus, for two markets there is no improvement, which contrasts to the rolling approach where all markets exhibited at least a 10% significance level forecast improvement.
Overall, these results support the following conclusions. First, as observed elsewhere, the dividend yield only model rarely provides a significant forecast improvement on the historical mean model with any gain in reducing the forecast error is minimal. Second, incorporating US-based variables improves the forecast power (as in Rapach et al., 2013) . Although our results are relatively modest compared to theirs, our sample of markets differs. Third, when we utilise the principal components approach, which allows separation of both local and global information as well as information that relates to stock return and dividend growth predictability, then the forecast improvement is substantial. Finally, the results demonstrate some differences between the rolling and recursive approaches in terms of statistical significance, which is stronger under the rolling scheme.
Summary and conclusion
This paper has sought to examine the influence of global and local factors on stock return predictability for a range of international markets. Evidence of global factors within stock market predictability would speak to the literature on market integration, while evidence of predictability is important in asset pricing models. We consider three basic approaches in identifying predictability. First, as a baseline model, we estimated own country dividend-price ratio predictive regressions. Second, to capture global information we include US-based variables, stock returns and then returns with the dividend-price ratio. Third, we attempt to capture global information more widely (than just US variables) through a principal components approach. In addition to examining the in-sample predictive power of these different models, we consider an out-of-sample forecast exercise and compare the results with the historical mean model.
The results obtained suggest the following conclusions. First, with respect to the home market dividend-price ratio model only, there is very little evidence of predictive power. Second, adding US-based variables enhances the predictive power of the model, with US returns notably significant once we orthogonalise US and local market variables. Third, using principal components analysis we are able to identify a global component for both the dividend-price ratio and stock returns, for the former of which has predictive power for the major financial centres in the US, UK and Asia, while the latter has predictive power across all markets. Interestingly, a second component for the dividend-price ratio appears to relate to dividend growth predictability. Fourth and final, this latter principal components-based model provides the best fit both in-sample and out-of-sample, obtaining the highest in-sample adjusted R 2 for the majority of the markets and the highest out-of-sample R 2 for all markets.
The main implication and contribution of this paper can be stated as follows. The results presented here stress the need to separate different components in the dividend-price ratio to reveal the full predictive power of the ratio. Here, we have identified components that relate to global and local information and identified that different components relate separately to returns and dividend growth predictability. This is important in explaining the mixed nature of the literature. Furthermore,
